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stations. 

HAWAII. 
HILO, e. and ne. 

Waiakea .................. 
Ello (town) ................. 
Kaumrna ................... 
Pe eekeo ................... 
A a L a u . .  ................... 
HonoYna ................. 
Laupahoehoe .............. 
Oosala. .................... 
Knkaiau ..................... 
Paauilo.. ............ .: .... 
Paaulrau Mlll (Gibbi ....... 
Paauhau (Qrelg). ........... 
Honokaa (Muir) ............. 
Kukuihaele ................. Eonokaa (Rickard) . . 

KOEALA, n. 
Awini Ranch.. ............. 
Niulli ........................ 
Kohala (Mission) ......... 
Kohala (sugar Co.1 ........ 
Haw1 ....................... 
Raw1 Mlll.. ................ 
Walmea. c .................. 
Kailua.. .................... 
Holnaioa ................. 
Kealakekna.. ............... 
Napoopoo ................... 

XAU. se. 
Kahukn Ranch ........... 
Honnapo .................... 
Naalehu ..................... 
Hi1e.l ...................... 
Pahrla ..................... 
Moaula .................. 

PUNA, e 
Volcano House.. ........... 
Olan ....................... 
Olaa .............................. 
Ea ob0 .................... 
Kafapana. 88 ................ 
Lahalna.. ................... 
Walopae Ranch.. .......... 

(Moknlau),a ........ 
n1u.s.. ................ 

E%kinul ................. 
Hamna Plantatlon. BE ...... 
bahiku (Anderson), ne..... 
Nahiku (Nlshwltz), ne.. . . .  
Ealku. 'n ................... 
Knla IErehwon), n ... > ..... 
Knla ( Walakoa) ............ 
Pnuomalel, n .............. 
Pala. n ...................... 

EAYAKUA. 118 

...... 

KONA, W. 

MAUL 

d 1 - 
Y - 

Feu.! 
50 

100 
1,250 

100 
800 
800 
€40 
400 

%-Xl 
7.50 
800 

1,150 
4 6  

Is% 
1.100 

!200 
521 
BSS 
SlQ 
800 

2.T-! 

9Xl 
1,850 

I,% 

1,W 
15 

tWJ 
810 
860 

1. io0 

4,000 
I ,  io0 

110 
8 

700 
985 
800 

I,% 
60 
800 
700 

4,500 
2,700 
1,400 
180 

Rainfall dota 

Inchuu. 
11.80 
9.51 

15.99 
9.0.3 ....... ....... 
5.94 

4.90 

2.73 

2.56 

2.72 

....... 
4.44 
8 54 
4.72 

0.70 

2.72 
2.54 
8.64 

10.00 
4.59 
7.78 
0.10 
6.51 

16.41 

6.66 
18.08 ....... ....... 

....... 

... 

... 

...... 

....... ...... 

....... 

...... 

g 
Y 

8 
MAUI- Coi&lbsed. F8et 

Aaleakala Ranch, n . .  ...... 2.OOO 
Wallukn .................. 200 

Keomuku, e.. .............. 6 

Punahou (W. B, sw. ...... 47 
Eulaokahua sw'. ........... 54 

Kewalo (Klnp street1 BW.. 15 
U. 8. Naval Station. kw ... 6 
Kapiolanl Park. sw. ........ 10 
Manoa(Wood1awn Dairy).c. 985 
School street (Bishop), sw. 50 
PacifioHei hts sw ........ 700 
Insane Asyfum: sw. ....... 80 
Iiallhi-uka .................. 260 
Kamehameha School.. .... i 6  
Nuuatiu (W. W. Ball) BW.. 50 
Nuuanu [Wylile streei) sw. 250 
Nuaanu(E1eo. Statloni,'sw. 405 
Nuuann (Lnakaha) c...... 850 
Waimanalo. ne. ............ 25 
Mamawill, ne ............ 800 

I Kaneohe, ne ................. 100 
Ahnimann, ne.. ............. 850 
Kahukn n ............... 25 
Waialua' n ................ . Wahiaw;. c.. ............... 900 . Ewa Plantation, 8. .  ........ cw) 

I Walpahn, 8.. ................ eo0 
Moanalua. sw ............... 15 

KAUAI. 
Lihne (Qrove Farm) e..... XlO 
Lihue (Molokoa). e. ......... 800 

Kea1la.e .................... 15 
Kllauea. ne... ............ 8% 
Aanalei, n ................ 10 
Walawa. sw ................ 88 
E1eele.s ..................... 200 
Walawa Mountain 8 ...... 2,100 
McBr d; (Resldenbe) ..... 850 

LANAI. 

OAAU. 

Maklkl Reseivoir .......... 120 

Lihne (Kukana), e .......... 1,000 

Laway ...................... 450 

Too late for last report- 
Kabukn Ranch ................... 
Kallua ......................... 
Wniopae ...................... 
Haleakala Ranch ............... 
Laupahoehoe .................... 
Hakalau .......................... 
Aonohlna ......................... 
Eleele.. ........................... 
McBryde.. ....................... 
Puuomalei ..................... 
Aawi M111 ...................... 

...... 
1.99 
5.17 
4.88 

208 
5.69 

10.89 
4.28 
0.17 
0.01 
8.22 
1.09 

. . . .  

-~ 
Latitude (north) .................................................... 

7 a . m  ............................................ 
Mean barometer { 8p.m ............................................. 

temperature 4 7 a. m ......................................... 
8 p. m .......................................... 

Mean of maxima .................................................... 
Mean of mlnlma ..................................................... 
Klghest maximum.. ................................................. 
Lowest mlnimam. ................................................. 

7a.m ..................................... 
8p.m Kean relatlve humldlty { 

rota1 ralnfall (Inches) ............................................. 

Longitude (West) .................................................... 
Elevation (feet) ..................................................... 

........................................... 
man dew-polntj ; ............................................ 

..................................... 

180 151 
780 281 

29.857 
29.9i5 

79.9 
84.8 
87.0 
74.2 

89.0 
71.0 
74.8 
78.8 
83.0 
71.0 
8.44 

8a 

rack4 
0.6 
0.4 

...... 
4. I 
8.6 
8.8 
8.7 
2 .9  
8.0 
8.9 

4 . 9  
8.0 

8. (u 

6.8 
10.71 
2.1. 
4.1' 

6.5 
1.4' 
1.64 
2.81 
8.8 
4.6 
4.4' 

10.31 
ll.w 
14.W 
8. I( 
5. n 
7.8' 
0.0 
l.D 
16.11 
4. tu 
6.W 

2.41 
4.w 
0.41 
0.91 
19:  
5. 81 
40(  
0.41 
l.W 
0. & 
0. Ti 

...... 

...... ...... 

...... 

...... 

7a.m ................................... 
8p.m ............................ 

hverage wind direction { 8 p. m .................................... 
hverage hourly velooity, miles 7 a. m ........................... 

-. -. . 

GENERAL SUMMARY FOR OCTOBER, 1901. 
Temperature mean for the month, 75.P ; normal, 76.3O ; 

averagedaily maximum, 81.9O ; averagedaily minimum, 70.5O ; 
average daily range, 11.4O; greatest daily range, 17O; least 
daily range, €io ; highest temperature, 84O : lowest, 66O. 

Barometer average, 39.950 ; normal, 29.966 : highest, 30.06 ; 
lowest, 29.81 ; greatest 24-hour change, .lo. Lows passed this 
point on the let ,  loth, and 33d ; highs, on the 7th, 19th, and 
28th. It will be interesting to note whether seven successive 
months of low barometer will be followed by unusually heavy 
rains. 

Relative humidity, 76.0 per cent; normal, 72.5 ; mean dew- 
poiii t, 67.8 ; normal, 66.1 ; mean absolute moisture, 7.45 
grains to the cubic foot; normal, 7.06. 

Rainfall, 4.14 inches; normal, 2.46; rain record days, 32; 
normal, 19; greatest rainfall in one day, 2.79, on the 2d; to- 
tal a t  Luakaha, 10.76; a t  Kapiolani Park, 3.12. Total rain- 
fall since January 1, 28.96; normal, 27.24. 

The artesian well water stands a t  33.12 feet above mean 
sea level. A t  the same date in 1900 it  stood a t  33.19. The 
average daily mean sea level for October was 10.37 feet on the 
scale; 10.00 representipg an assumed annual mean, and 9.82 
the actual annual mean for nine years previous to 1901. 

Trade wind days, 24 (8 of north-northeast), normal, 22 ; 
average force (during daylight) Beaufort scale, 2.3. Clodi-  
ness, tenths of sky, 4.7 ; normal, 4.3. 

67- 2 

nne. 
6. S 

10.6 

nne. 

Approximate percentages of dietriot rainfall as compared 
with normal : Hilo, 90 per cent ; Hamakua, 76 ; Kohala, 120 ; 
Waimea, 23 ; Kona, 64 ; Kau, 375 ; Puna, 100 ; Maui, varying 
all the way from 10 to 100; Oahu, 80 to 176; South Kauai, 
300; North Kauai, 120. The drought in North Hawaii, viz, 
in Hamakua and Kohala, was broken by rains setting in on 
the 21et. Later indications are of varying winds and abund- 
ant rain. Hilea, Kau, had 7.50 inches in twenty-four hours, 
ending 31st ; other Kau stations nearly as much. 

Mean temperatures : Pepeekeo, Hilo district, 100 fget ele- 
vation, average maximum, S0.lo ; average minimum, 69.9O; 
Waimea, Hawaii, 2,730 elevation, 77.6O and 65.4O ; Kohala, 
521 feet elevation, 81.5O and 70.7O ; Walakoa, Kula, Maui, 2,700 
elevation, 8 1 . 3 O  and 60.6O ; Kulaokalma, W. R. Castle's 60 feet 
elevation, highest, 8b0 : lowest, 67.5O ; mean, 75.7O ; Ewa Mill, 
50 feet elevation, average maximum 85.6O ; average minimum, 
68.5O ; probable mean, 76.4O. 

The principal event of the month was the setting in of rains 
on the 21st on Hawaii Island. The storm of the 3d was sin- 
gularly confined to Kauai and Oahu. A heavy swell set in on 
windward coasts a t  the end of the month. Slight snow fell 
on Mauna Kea on the 29th. Light earthquake was felt at 
Kohala, 3 a. m. 15th. Thunder and lightning accompanied 
by heavy rains on Maui on the 30th. 

NoTE.-h view of the remark made in the above report as to 
continuous low barometer and probable sequel, it may be inter- 
esting to know that torrential rains were falling on the island 
of Hawaii before that report appeared in print. Twenty-five 
inches in forty-eight hours are officially reported from Hilo', 
and verbal report gives 30 inches in two days a t  Olaa. 

hverage oloudiness (tenths): 
Lower clouds.. ........................................ 

7 a. m. Mlddle clouds ......................................... 
Upper clouds ..................................... 
Lower clouds. .......................................... 

8 p. m. Middle clouds ......................................... 1 Upper clouds ........................................ 

ULIMATOLOGIUAL DATA FOR JAMAIUA. 

Through the kindnese of Mr. Maxwell Hall, the following 
data are offered to the MONTHLY WEATHER REVIEW in advance 
of the publication of the regular monthly weather report for 
Jamaica : 

Jamaioa, W. I., dirnatok@ai &loy 0060b61; 1901. 

0.8 
2.4 
2.7 
0.6 
5.5 
0.7 

I ~. -- 
Nom.-The pressures are rednoed to  standard temperature and gravi 

Kew standard, and to mean sea level. The thermometers are exposed in I 
weens. 

IP 551 
760 10' 

8 
29.844 
29.783 

......... ......... ......... ........ 

......... ......... ......... ......... ......... ......... 
9.15 

n. 
me. 

5.9 
9. e 

1.1 
1.1 
1.0 
1.8 
2.1 
1.1 

, to the 
menson 

~- 

- 
November 8-9. 
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Northeastern dlvlslon.. ................ 
Northern and subcentral division .... 
Western-oentral divlsion ............... 
Southern divlslon.. ..................... 

.................. Qeneral means.. 

MONTHLY WEATHER REVIEW. 

z?lCh8.  I?WhC8. 
25 21 l? 12 12.N 
22 62 I .81 7.a as 22 18.42 9. OI 
S i  92 iP.a7 9.a 

100 181 12.18 9. n 
-- ---- 

NOVEMBER, 1901 

Latitude (north) ................................................... 
Lonrrltude (west) ................................................... 
Elevation (feet) 

7a.m ............................................ 
8p.m Mean barometer { 

..................................................... 
............................................. 

ComparcCritm lab16 of rai@lfor October. 
(Based upon the average stations only.) 

1Bo I51 
231  
88 

ps.918 
29.884 

Dlvisions. 

Mm. 
8.8 
6.0 
8.6 

11.6 

4.4 6.9 
8 .2  
8.6 
1.0 
1.9 

8.4 1.1 

Rainfall. 
Relative Number of 1 area. 1 stations. 1 

Average. 1 1901. 

Mm. 
2.0 
2.0 
1.1 
0.7 

2.7 1.1 
0.8 
1.8 
1.8 
1.8 

2.6 8.1 

7a.m ........................................ 
8p.m Mean temperature { 

Mean of maxima.. ................................................... 
Mean of minima.. .................................................. 

.......................................... 

I 

I n  taking the average rainfall Mr. Hall uses only those 
stations for which he several years of observation, so 
that the column of averages represents fairly well the normal 
rainfall for each division, while the column for the current 
month represents the average rainfall a t  those same stations. 
The relative areas of the divisions are very nearly the same 
and are given in the preceding table as expressed in percent- 
ages of the total area of Jamaica. The number of rainfall 
stations utilized in each area varies slightly from month to 
month, according as returns have come in promptly or not, 
but will not. differ greatly'from the numbers in the second 
column of the table. 

Jmwua, W. I, climnlolo&?al &la, Noosmber. 1901. 

76.8 
88.1 
85.9 
m. 6 

4.01 
8.77 
8.77 
d.BB 
4.88 
4.70 
5.00 
6.16 
6.14 
4.W 
4.19 

8.W 
8.19 
3.08 

8.41 
8.74 
4.26 
4.67 
6.00 

5.04 
4.80 

664.86 

661.1 

666.9 

5.18 

5.08 

8.m 
2.60 
2.54 
2.80 
8.28 
8.57 
8.88 
4.18 
4.08 
8.76 
8.15 

2.57 
2.05 
1.85 

2.24 
2.66 
8.19 
8.62 
3.93 

8.M 
8.W 

668.08 

659.88 

667.89 

1.97 

a.w 

............... 

Hlghest maximum.. ................................................. 
Lowest minimum... ................................................. 

7a.m. ........................................... 
8p. m Mean dew-point { 

7 a . m  ..................................... Mean relative humldlty { 
Total rainfall (inches). ............................................. 

......................................... 
8 p . m  ..................................... 

89.0 
6L.o 
r0.0 
71.1 
81.0 
67.0 
0.79 

Average wfnd direction { 7 a. m.. ................................. 
8p .m ................................... 

Average hourly velocity, miles { 7 a. m ............................. 
3p.m ............................ 

*.' 
9 6  

-5 
:; 
2s 
8" 
1P 65' 
760 101 

8 
29.908 
29.880 

........ ......... ......... ......... 

......... ......... ........ ......... ........ ......... 
11.40 

n., nne. 
n., nne. 

14.6 
15.1 

1.5 
2.2 
1.2 
2.8 
1.9 
0.9 

g, t.o the 
evenson 

~. 

nne. 
n.,nne. 

10.7 
16.7 

Divisions. 

7.5 
8.9 

22.9 18.6 
15.1 
12.4 
19.1 
2.0 
6.1 

11.6 
9.1 

~~ 

I Ralnfall. 

14.7 
90.0 

19.8 18.7 
81.0 
10.8 
8.6 
5.4 
4.9 
2.5 
2.4 

~~ 

Relative Number of 
stations. 1 area' I 1 Averdge. I 1901. 

Average cloudiness (tenths) : 
Lower clouds.. ........................................... 

7 a. m. Middle clouds.. ............ .:. .......................... 
Upper clouds ............................................. 
Lowemolouds 

Upper clouds 
8 p. m. Middle clouds 

............................................ .......................................... 
i 
1 ............................................ 

...................... Nn 8.62 

.................... General means 10.02 

0.6 
2.a 
8.5 
0.0 

1.5 
5.6 

CUMULUS CLOUDS FORMED BY SMOKE. 
By W. H. MITCHELL, Beyonne. N. J. 

During the field maneuvers aud meteorological kite as- 

16.4 

18.7 

cension of the Bayonne kite corps a t  their field etation, No- 
vember 35, 1901, a large column of smoke was observed to 
the northward. 

It was 11:30 a. m. when the smoke was first noticed, and 
while the members were speculating as to the location of the 
fire the crest of the smoke column suddenly became capped 
with the white vapor of the cumulus cloud formation. 

Afterward the smoke evidently rose higher than the white 
vapor between the observers and the new formed cloud so 
that for a few moments it was invisible, only to reappear 
later. 

Finally the smoke dissipated, leaving the new formed cloud 
alone in the northern sky, and increasing in size. I t  was 
visible for nearly two hours before it finally disappeared 
from view. 

The fire was slight.1~ west of north from Bayonne and 
several miles distant. The minimum temperature of the day 
at Bergen Paint was 1 8 O ,  the maxinium 2 7 O .  Sky absolutely 
clear a t  the time. ----- 

CLIMATOLOGY OF COSTA RICA. 
Communicated by H. PITTIER, Dlrector, Physical Geographic Institute. 

TABLE I . - -Bo~ly obscr~rations ab the Obserwiol.y, San Joss ds Costa Ruo, 
during A'omkr, 1901. 

............ 

............ 
...... 
151.8 

Hours. 

l a . m  ................. 
Ba.m....... ........ 
8 a.m...... .......... 
4 a.m................. 
5 8.m ................. 
6 8.m ................. 
78.m. .............. 
8 a . m  ................ 
9 8.m ................. 
10a.m ................ 
I1 a.m ................ 
IS m... ............... 
1 p.m.. ............... 
2p.m ................ 
8 p.m ................. 
4 p.m ................. 
5 p . m . . . .  ............ 
6 p.m ................. 
7 p.m...... ........... 
8 p.m..... ............ 
9p .m ................. 

IO p. m ................. 
I1 p. m ................. 
lidnight .............. 

Mean .............. 
Mlnimum .......... 
Maximum ......... 
Total.. ............ 

Pressure. 
~ 

* s 
t x a 
0 - 

0 c. 
16.64 
16.47 
16.24 
16.20 
16.15 
16.10 
17.46 
18.90 eo. 87 
21.68 
22.88 
88.98 

22.61 
22.19 
21.89 
20.87 
19.08 
18.87 
18.06 
17.86 
17.76 
17.61 
17.82 
16.9b 

18.78 

14.0 

29.8 

...... 
- 

0 C. 
17.05 
16.81 

16.M 
16.44 
16.98 
17.68 
19.m 
21.49 
28-08 
28.7b 
24.05 

B.94 
28.81 
22. 86 
21.23 
20.16 
19.W 
18.65 
18.88 
18.06 
17.79 

17.19 

19.44 

11.8 

89.0 

i6.a5 

17.42 

....... 
- 

Relatlve 
humldlty. 

cj 
i 
t 
P a 
0 - 
Iz 
ti9 
09 
88 
89 ea 
89 
82 
76 
78 
71 
70 
To 
70 
78 
76 
80 
80 
85 
86 
86 
88 
87 
87 
88 
88 

58 

100 

..... 
- 

- 

8 

B 
8 
$2 

ij - 
- 

92 
92 
93 
R8 
91 
86 
80 
75 
70 
70 
70 

71 
74 
R 
81 
Q 
07 
89 
89 
90 
91 
91 
92 

84 

.... 

.... 
,..., 
- 

Rainfall. 
- 

g - c 
6 a - 

PSS. 
8.66 
6.00 
4.08 
8.99 
8.00 
8.00 

8.00 
1.48 
1.17 
1:88 
1.88 

1.67 
6.00 
5.41 
6.99 
4.16 
5.08 
6.08 
4. n e. 50 
1.67 
1.81 

8.00 

a. 19 

..... 

..... 

..... 
'8.85 
- 

REramm-The barometer 1s 1,189 meters above sea level. Readin are corrected 
'or gravity. temperature,and instrumental error. The dry and wet E l b  thermome- 
;ersare 1.5 meters above ground and oorrected for instrumental errors. The hourly 
wading8 for pressure wet and d bulb thermometers are obtained by means of 
Rlchard registering listruments, %eked by direct obdervations every three hours 
!rom 7 a. m. to  10 p. m. The hourly rainfall is as glven by Hottinner'n self-register 
h o k e d  once a day. Under maximum the greatest hourly rainfall for the m o d  
s given. The standard rain gane is 1.h meters above ground. In the Costa Ricsn 
iystem the -an Jose local tlme is used, whloh is O b  86- 18 81 slower than seventy- 
ifth meridlan time. 

Notes 0 t h  the weather.-At San Jose the average pressure was 
sbove, and the average temperature below the normal, but 
the maximum temperature was thq highest ever recorded for 
Yovember. The relative humidity was slightly below the nor- 
nal and the hours of sunshine were only about two-thirds of 
;he norinal number. Altogether November was quite abnor- 
nal as compared with the usual weather in San Joee a t  this 


